Materials
All starting materials and gold coated silicon wafers (layer thickness = 1000Å, titanium as adhesion layer) were purchased from Sigma Aldrich and used as received unless stated otherwise.
CB[8]-rotaxane-functionalised Au surfaces were prepared as documented previously by our group. 
Experimental Synthesis of Np-PEG
Np-PEG was synthesised in analogy to literature procedure. 2 Poly(ethylene glycol) monomethyl ether (average M n = 5000 g/mol) was dried by azeotropic distillation in toluene. A solution of poly(ethylene glycol) 5000 monomethyl ether (1.0 g, 0.2 mmol) in anhydrous DCM (30 mL) was added with 2-naphthol isocyanate (101.5 mg, 0.6 mmol). Two drops of dibutyltin dilaurate (TDL) was added at once and the mixture was stirred for 24 h at room temperature. The mixture was diluted with DCM (100 mL) and the slurry was sonicated for 5 min. 
Synthesis of Azo-PEG
p-Azobenzene isocyanate and Azo-PEG (M n = 5000 g/mol) was synthesised in analogy to literature procedure. 2 To a solution of p-azobenzene isocyanate (0.5 g, 2.2 mmol) and poly(ethylene give an orange oil (12.5 g, 85%). 
k spring constant, E Young's modulus, w width, t thickness, l length, f resonance frequency, ρ mass density
The direct result of a force measurement is a photodiode current (I) vs. height position of the piezoelectric translator (Z) data. The linear part of the 'contact regime' (not the exponentially decaying part, see Figure S8 ) in the force-distance curve is assumed to be zero distance and its slope is the sensitivity (
∆I ∆Z
). This value is used to convert I into deflection distance in nanometer along the whole curve. Zero deflection is determined from the non-contact part at large distance, where surface forces are negligible. The contact point is extrapolated from the two linear regimes.
Once the deflection of the cantilever is known as a distance (x), the spring constant (k) is needed Figure S8 : Schematic illustration of how the I vs. Z curve is converted to F vs. D curve, and the contact/non-contact regimes.
to convert this value into a force F, using the well-known Hooke's law:
In order to convert Z to tip-sample distance (D), cantilever deflection x was subtracted from Z. 
